Genetic parameters for body weight at 256 days (BW), age at first egg (SM), egg weight at 252 days (EW) and egg production efficiencies between 169-280 days (EPA) and between first egg and 280 days (EPB) were estimated in five layer chicken lines selected at the National Livestock Improvement Center, Okazaki Station, between 1986 and 1994. The lines were three White Leghorn lines (E1, E4 and S46), one recessive White Rock line (L17) and one Rhode Island Red line (Y8). Parameters were estimated by restricted maximum likelihood procedure under the expectation maximization algorithm using multiple trait animal models. The model included year and house as fixed effects, inbreeding as a covariate and random additive genetic effects.
has enabled the estimation of parameters that are free from bias by selection when applied to animal models (QUAAS and POLLAK, 1980; SORENSEN and KENNEDY, 1984) .
Even though multiple trait analyses yield more accurate parameters compared with single trait analyses, they are computationally demanding so simplifications such as canonical transformation are often employed under appropriate data structures (ARNASSON, 1982) . The objective of this paper was to estimate reliable genetic parameters for some egg production traits by restricted maximum likelihood under multiple trait animal models in some selected layer chicken lines in Japan. One sire was mated to between 5 and 8 dams in such a way as to minimize inbreeding in each line. An average selected fraction of about 19% to about 28% of females was realized in each generation in each line. Replacement sires were selected on the basis of their full sisters' performance.
In 1991, however, four sires from a different Rhode Island Red line (Y81) were introduced into line Y8. Female selection was based on an index for desired gains procedure (YAMADA et al., 1975) . The objective included BW, EW and EPB in all lines but SM was also included in the objective in lines S46 and Y8. Similarly the traits included in the index were BW, EW and EPA in all the lines except in lines S46 and Y8 where SM was added to these traits. The desired gains were for zero change in BW and EW and a change of 5% in EPB in all the lines. The desired changes in SM were-7 days and-5 days for lines S46 and Y8 respectively. In this analysis the same model with one random factor, apart from the residuals, was assumed for all traits. Canonical transformation (ANDERSON, 1958; ARNASSON, 1982) was applied allowing each trait to be analyzed separately. Thus yi*=Qyi where yi is the vector of traits on the ith chicken and matrix Q is used for the canonical transformation of the within-individual additive genetic and environmental (co)variance matrices. Q was chosen such that QGo Q' was diagonal and QRo Q' was an identity matrix. After the transformation variance components of the jth trait were estimated as follows: (KINNEY, 1969; CHAMBERS, 1990; BESBES et al., 1991; WEI and WERTH, 1992) .
For EPA and EPB, the breeder's main objective for improvement, additive variance and heritability estimates for these two egg production traits were generally low at between 0.13 and 0.19 and from 0.20 to 0.27 respectively. In line Y8 variance components of these two traits and for SM, especially the residual variances tended to be larger than those of the other lines. Although the reason for this is not clear, if dominance effect is important in this line then residual variance would be larger. One factor that could result in the increased importance of non-additive effects such as dominance in line Y8 could be the introduction of a few sires into this line during the selection process as previously described. Heritability estimates for EPB were higher than those of EPA in all the lines indicating that EPB would better reflect additive genetic variance of egg production efficiency. Both EPA and EPB are fitness traits which usually have low heritabilities (FAIRFULL and GOWE, 1990) and, additionally selection on these traits has been applied implicitly or explicitly. The low additive variances obtained for these traits emphasizes the necessity of accurate parameter estimates in each line for making reliable selection decisions.
Even though, considering the standard errors of estimates, the average heritability estimates were only slightly higher than those assumed at the station (Table 3) , the heritability estimates among lines varied to a greater extent. The variation in estimates among lines are likely due to the history of the formation of the base populations in each line and also to differences in the selection process among lines as described in the previous chapter. It is therefore necessary to consider these differences during the construction of selection indices by using the estimates pertaining to each line rather than a common estimate for all the lines.
Genetic correlations between various trait combinations are shown in Table 2 .
The high genetic correlations between EPA and EPB indicate that the two traits are process in individual lines are likely to cause differences in parameters among selected lines. The parameters estimated in this study, especially the genetic correlations, showed considerable differences among lines, and between each line and the assumed estimates at the center and therefore appear to be more appropriate.
Since genetic response and efficiency of selection are subject to parameter estimates and their precision (HARRIS, 1964; SALES and HILL, 1976a, b) then the use of estimates from this study would be expected to increase the efficiency of the desired gain index and accelerate genetic gains in all the lines. An examination of the genetic responses expected from the desired gain indices is therefore necessary.
